CD14 deficient (CD14 -/-) mice survived longer than wild-type (WT) C57BL/6J 2 mice when inoculated with prions intracerebrally, accompanied by increased expression 3 of anti-inflammatory cytokine IL-10 by microglia in the early stage of infection. To 4 assess the immune regulatory effects of CD14 in detail, we compared the gene 5 expression of pro-and anti-inflammatory cytokines in the brains of WT and CD14 -/-6 mice infected with the Chandler strain. Gene expression of the anti-inflammatory 7 cytokine IL-13 in prion-infected CD14 -/mice was temporarily upregulated at 75 dpi, 8 whereas IL-13 gene expression was not upregulated in prion-infected WT mice.
also observed in the hippocampus, amygdala, ic, fi and cp. IL-13 expression in CD14 -/-114 mice appeared to decrease at 90 dpi and was undetectable at 120 dpi. IL-13 115 immunoreactivity was also detected in prion-infected WT mice at 75 dpi, however, it 116 was much less frequent than in prion-infected CD14 -/mice. Although immunoreactivity was detected in the hippocampus of mock-infected WT and CD14 -/-118 mice, it was weaker and occurred less frequently than in the hippocampus of 119 prion-infected CD14 -/mice. Quantitative analysis showed that IL-13-positive areas in 120 the thalamus of prion-infected CD14 -/mice were much larger than those of 121 prion-infected WT mice at 75 dpi (Fig. 3B ). The positive areas in prion-infected CD14 -/-122 mice decreased after 90 dpi, as observed microscopically. Double immunofluorescence 123 staining showed that IL-13-positive cells differed among the analyzed brain regions (Fig. 124 3E). In the thalamus, IL-13 was mostly expressed in neurons, only occasionally in 125 microglia and rarely in astrocytes. IL-13 also appeared to be expressed in neurons in the 126 hippocampus (data not shown). However, in the combined regions of ic, fi, and cp, 127 IL-13 was mostly expressed in microglia, only occasionally in astrocytes, and rarely in 131 IL-13 signaling is recognized via a heterodimeric transmembrane receptor complex 134 composed of an IL-4 receptor α (IL-4Rα) and an IL-13 receptor α1 (IL-13Rα1) [9, 10] . 135 Therefore, we assessed if IL-13Rα1 expression was also altered in the absence of CD14 136 (Fig. 3C) . In contrast to IL-13, expression and distribution of IL-13Rα1 appeared to be 137 similar between prion-infected WT and CD14 -/mice. IL-13Rα1 immunoreactivity was 138 detected in the ic, fi, and cp at 75 dpi. IL-13Rα1-positive areas were found to spread 139 into the corpus callosum and thalamus at 90 dpi. However, IL-13Rα1-positive cells in 140 the corpus callosum and thalamus were almost absent at 120 dpi both in WT and 141 CD14 -/mice. Quantitative analysis suggested that the IL-13α1-positive area in WT and 142 CD14 -/mice at 90 dpi were similar, although variation was observed in the where PrP Sc first appear in the Chandler-infected mouse brains [6]; therefore, we 151 assessed if there was any association of PrP Sc deposition with IL-13 expression. At 75 152 dpi, PrP Sc was distributed mainly in the lateral ventral part of the thalamus in CD14 -/-153 mice, the same region where IL-13 was preferentially detected (Fig. 4A ). In this area,
Expression of IL-13 receptor is upregulated in the middle stage of infection both in
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PrP Sc was occasionally detected in IL-13-positive cells ( Fig. 4A ). Furthermore, PrP Sc 155 was detected in the same part of the thalamus in WT and CD14 -/mice, with its 156 detection being more in WT mice than in CD14 -/mice as previously reported [6], 157 whereas IL-13 was rarely expressed (Fig. 4B) . A tendency for the concurrence of PrP Sc 158 with IL-13 expression was also observed in the hippocampus of CD14 -/mice ( Fig. 4D ).
159
However, the presence of PrP Sc did not appear to induce IL-13 in the cerebral cortex of In the current study, we showed that IL-13 expression was upregulated in the 167 absence of CD14 at the early stage of prion infection. The major cell type that expressed However, gene expression of IL-4 was below the detection limit in both WT and 184 CD14 -/mice (data not shown). 
IL-1β
Relative Expression 75 dpi 90 dpi 120 dpi . Gene expression level of the mockinfected mice at 75 dpi was defined as 1. When gene expression in the mock-infected WT mice was below the limit of detection, expression level at 40 cycles was tentatively defined as 1 for the calculation of relative fold changes. Graphs show the mean of three samples with standard deviations, except for mock-infected CD14 -/mice at 75 and 120 dpi (n = 2). * p<0.05, student's t test. ND: not determined. . The amygdala and corpus callosum are circled on the illustrations in (A) and (C), respectively. Graphs show the quantification of positive areas for IL-13 (B) and IL-13Rα1 (D), measured by Imaris ver 7.6.1. The number of examined mice was two, except for the mock-infected CD14 -/mouse at 90 and 120 dpi (n = 1). (E, F) Double immunofluorescence staining of IL-13 (E) at 75 dpi or IL-13 Rα1 (F) at 90 dpi with neuronal and glial cell markers in the thalamus and the area of ic, fi and cp. Green: NeuN (neurons), CD11b (microglia) or GFAP (astrocytes). Red: IL-13 or IL-13 Rα1. Blue: nuclei. Bars, 10 μm. Arrows, double positive cells for IL-13 or IL-13Rα1 and the corresponding markers. 
